Nanomaterials are a new option to successfully treat the multiresistant microorganisms. The as-prepared bismuth oxide with the optimal concentration exhibits stronger antibacterial abilities than others. Meanwhile, it exhibits well biocompatibility. In one word, the present approach can shed new light on designing of antibacterial material like bismuth oxide with promising applications in biological sciences.
 I. INTRODUCTION
Recently, Nanostructured materials have attracted considerable research interest because of their great potential in diverse fields of magnetic separation, biomedicine, catalysis and biological sciences [1] .
Nanomaterials are a new option to successfully treat the multiresistant microorganisms. The metal ions of antibacterial products contact with bacteria can cause microbial inherent component damage or dysfunction. It is well-known that zinc oxide nanoparticles (nZnO) possesses antibacterial activity and currently is used in many cosmetic materials [2] . The nano-silica silver nanocomposite (NSAgNC) is as antibacterial effect on gram-negative bacteria viz. Pseudomonas aeruginosa and Escherichia coil has been investigated, however, the studies further demonstrated the down regulation of protein and fragmentations of DNA expression in NSAgNC treated cells leading to the cell death [3] .
Recently, it was demonstrated that the bactericidal activity of zero-valent bismuth colloidal nanoparticles inhibited the growth of Streptococcus mutans. Typically, bismuth is found as bismite (bismuth oxide [Bi2O3]), bismuthite (bismuth carbonate) and bismuthinite (bismuth sulfide), in medicine, bismuth, has been employed as an antidiarrheal to treat vomiting, stomach, and pain nauseas. Bi2O3 shows a distinctive polymorphism, including the following solid state phases: α-Bi2O3, β-Bi2O3, γ-Bi2O3, δ-Bi2O3, and the recently characterized ε-Bi2O3. The α-Bi2O3 is the most thermodynamically stable phase at room temperature and pressure [4] . So, under standard reaction conditions in aqueous solutions, the α-Bi2O3 is formed, a poorly water-soluble specie that carries surface hydroxyl groups, α-Bi2O3 is a basic oxide and its Bi-O bonds are predominantly ionic; it is a p-type semiconductor material [5] . Bi2O3 is a derivative of great technological importance, and it is used in the manufacture of glass and ceramic products, and also, as catalyst in the oxidation of hydrocarbons. It is widely used in applications, such as microelectronics, and sensor and optical technology [6] [7] [8] . Recently, the Bi2O3 porous nanospheres demonstrated outstanding performance in visible-light-driven photocatalysis for Cr (VI) and organic dye removal, inactivation of Gram-negative and Grampositive bacteria, as well as template-synthesis for fabrication of bismuth related hollow nanostructures [9] .
It is important to emphasize that we did not find any report concerning cytotoxicity of common bismuth Ultrapure water was used for rinsing and as the solvent as well.
B. The Preparation of Bi2O3 Nanospheres
All chemicals used in the experiment were analytical reagents and were used as received. In a typical procedure, 24.25 g Bi(NO3)3·5H2O was dissolved by 
B. Antibacterial Performance
To explore the possible antimicrobial activity of Bi2O3
NPs, their effect on S. aureus growth is determined. Figure 2 shows the images of antimicrobial activity of Bi2O3 NPs, and Table I shows the activity of the colony.
The results show that 1.5 mg mL -1 Bi2O3 NPs reduce the number of S. aureus by 45%, in comparison with control without Bi2O3. This result is very important because it demonstrates the effectiveness of the nanostructured material. The mechanism of the antimicrobial activity of inorganic NPs is not completely understood, and their precise mechanism of action against bacteria remains to be fully elucidated. It has been shown that positive charges on the metal ion are critical for the antimicrobial activity, allowing for the electrostatic attraction between a negatively charged cell membrane and the positively charged NPs. MTT assay is one of the methods commonly used to assess biocompatibility of materials. L929 fibroblasts were seeded directly in 96-well plates, and incubated for 1, 2, 3 days, respectively, and their viability were assessed by MTT assay. As shown in Figure 3 
C. MTT Assay

